Introduction
Almost perfect nonlinear (APN) and almost bent (AB) functions and significant theoretical meanings have been extensively applied in finite field theory. The search for new APN (see Definition 1) and AB (which also implies APN property) functions has become an interesting topic. Power functions have six known classes of APN functions, namely, Gold [1] , Kasami [2] , Welch [3, 4] , Niho [4] , Inverse, and Dobbertin [5] . Apart from power functions, APN function also has several known classes. Accordingly, [6] [7] [8] [9] [10] [11] show that all results are quadratic functions (the meaning of degree is a little different, see Definitions 2 and 3).
In the design of a block cipher, permutations over 2 with an even are preferred due to hardware and software requirements. No APN permutation over 2 with an even was determined until Dillon [12] [13] provided a significant solution for the Big APN problem: if the components of an APN function over 2 with an even are plateaued, then a bent component exists, which is not permuted. This result is negative for quadratic functions because quadratic implies reaching a plateau [14] . If 2 is changed by an odd , then the plateaued APN functions are equal to the AB functions based on the result of [3] . The AB functions are conjectured to be EA-equivalent (see Definition 4) to the permutations.
In 2013, Li and Wang [15] proved that the infinite class in [7] is EA-inequivalent to any permutation. Proof.
Methods and Tools
Circulation and cycle are introduced to identify and combine similar terms in tr(∑
−1 =0
). 
Main Result and Proof

If
( ) = 0 has no solution for any ∈ 2 \ {0}, then ( ) is permuted. If exists, such that ( + ) = 1, then + = 0 has no solution based on linear algebra. If ( ) is 2 − 1, then rank = − 1 and , which satisfies = 0, is unique. Furthermore, satisfies = 1. If tr( 3 ) = 0, then tr(
2 and ( ) = tr( ) satisfy the identity. Theorem 8 will show that all kinds of ( ) satisfying the identity are the adding of the two kinds above.
Theorem 8. One assumes that ≥ 9 and ( ) = ∑
Proof. Initially,
The exponents 3(2 +1)+(−2 ) and 3+(−2 ) (plus negative will be denoted as minus for convenience) can be divided into the following orbits: We let = − 3 in the second equation; thus, −3 + 1/2
Moreover 
Proof.
3 is permuted on 2 because is odd; its inverse is in which supp( ) = {1, 3, . . . , }. So the theorem is equal to + tr(
3 ) + tr( ) which is not permuted. There is 1 ( + tr(
Every with 1 = = 1 satisfies ∉ ( ) if ∈ Λ \ { }, which means tr( ) has no similar terms with tr( ); and | ( )| = , which means the terms in tr( ) are not similar to each other. Since 1 and will be adjacent after circulation, when 1 = = 1 there is Λ ∩ ( ) = { }, which means is not similar to other terms in tr( ∑ ∈Λ ). Thus ANF of tr( ∑ ∈Λ ) is not 1. According to Definitions 2 and 3, there exists ∈ 2 such that tr( ) = tr( ( +1) ). However, +tr(
3 ) is equal to +1+tr( +1) 3 .
Conclusions
The AB class in [11] when ≥ 9 is EA-inequivalent to permutations. However, distinguishing whether the AB class is CCZ-equivalent to permutations is still unknown. Furthermore, the relationship of the permutations of the APN classes in [6, [8] [9] [10] and class with tr / in [7] is unknown. The solution to these problems will be a significant topic in algebra and cryptography in the future.
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